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BE IT REMEMBERED,
'That on the twenty-firft day of July, in the
twenty-fecond year of the Independence of ‘the
*United States of America, Jou~x VAavucHAN,
of the faid diftri¢t, hath depofited in this Of-
fice, the Title of 2 B OOI\, the Right whereof
he claims as Author, in the W0rdo following,
viz. ¢ OBSERVATIONS ON ANIMAL
<« ELECTRICITY, "IN EXPLANATION
«« OF THE METALLIC OPERATION OF
¢ Dr. PERKINS, BY JOHN VAUGHAN,
¢ &c.”. in conformity.of an A& for. the En.
couragement of Learning, by {Lcurmg Maps,
Charts, and Books, to the Authors and Pro-
prietors of fuch Copies, during the times
therein mentioned.

I DO CERTIFY, That the
above is a true Copy of the Re-
— cord  thereof. IN TEsTiMONY
rL S] whereof 1 have hereunto fet my
BA hand and affixed the feal of the
diftri&t aforefaid, this twenty-firft
day of July, in the twenty-fecond
year of the Independence of the
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AMERICAN PHILOSOPHICAL SOCIETY.

Gentlemen,

IN preliminating the following pages to ibe li-
terati of America, I neceflarily feel all that diffi-
dence due to fuperior knotwledge, and to the patrons of
that grade of exiftence, which I am but in emn-
bryo! I however beg the privilege of declaring,
that my embarrafment is confiderably leffened, by a
confeioufnefs that my appeal is made to the liberal
and candid :—it is their indulgence alone, that I
ain ambitious to merit. The true philofopher ever
holds the balance of equity, with an unbiaffed hand,
and difcriminates impartially between tiuth and er-
vor. The ohjells to which 1 folicit your attention,
are the fublime and intricate fubjecls of Animal
Elettricity, -and Dr. Perkins’ Metallic Operation.
The former is yet too much involved in the myftic
garb of nature; and the latter is likely 1o form a
new era in the healing art.  Both of thefe are
pleafing objecls of purfuit to the inquifitive philo-
Jopber, who is ever anxious to cultivate and mature
een a bydra-germ of nature.

The heterogenecus contents of the Jollewing pages,
(though crude and wndigefled) may perhaps excite
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the atrention of your expanfive sminds to the SJurtber

confideration, and not improbably to the elicidation
of this bighly intercfling fubjeci. Should I be fo
Jortunate, as to bave /z;aggﬁed a fingle idea, or
‘made a compilation of fatls that may refiet the
leaft gleam of light ther 60/1-——-1 doubt not but 1t will
ﬂourzﬂ? under your aufpices.  And the moft promi-
nent feature in the charalier of a pbzlo/o;/uer 771-
duces me to hope, that your cenfure will Le n 1/1—
though your decifion may be founded on a tenacily
Jor truth.

I am,
Gentlemen,
With the moff profound refpell,
Xour moft obedient bumlle fervant,

THE AUTIICR.
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FROM

YAMES TILTON, M. D.

PresipeENT of the MepicaL SocizTy of
the StaTe of Deraware, &c. &c.

To the AuTHOR.

DEAR SIR,

T am very glad that }W bave at /fﬂgf/a overcome
the reflraints of . dif amce, by gruing us your
f/aozm’,zy on E/eé’nc'fy, in explanation of Dr.
"Per [ s’ metallic operation

That fome - gencral /rz' nciple  exiyls, ' awhich

grves the metals a  powerful influence on the

nimal (Economy, is now acknou vledged by Phi-
lofopbers, the moff candid anJ b(ﬁ qualified to
jzwz"rf of this matter. Even Melmer, in bis ap-
j//uatzor of the metals, was patr o,nzzezf by l/cr,/lcﬂ
Phyficians of Germany ; l!'/l‘i/ be covered and ob-
Jecured thofe fimple fuiis, awhich fbould bave been
m,})roue”‘foz the écm tof bcmc’“, with a pile of
empirical frauds, that /4 2d nio objecl beyond the ac-
curulation of mon ey. Inftead 0/ tnvolving Perkins

m the df’?m(‘ of i\’l(’nmr, I appr chend we orght
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rather to contraft the honeft man with the rogue :
for awithout art or affectation, Dr. Perkins barely
difclofes ufeful falls, by means the moft fimple & eafy.
It muf? be confelfed; however, that many reject our
general principle.  Like infidels to the Gofpel, they
admit of no myfleries, and refufe to believe what
they do not comprebend.  Others who acknowledge
that ageneral principle pervades the Animal (Ecorno-
my, on which the metals bave influence, neverthe-
lefs, difpute about what this notable power may be.
Both thefe claffes of mén ought to thank you. To
the one you may grve a reafon they did not apprebend;
and the other fhould wifh for the beft account known
or well underflood.  For my own part, I frankly
confefs 1 fhall be fatisfied with the principle of
EvecTriciTY, wuntil the phenomena are better
explained by means of fome other.

By publifbing to the World the thoughts which
you have digefled and arranged on Animal electricity,
and the manner in which 1t explains the metallic
operation, you will at leaft invite difcuffion, and
may profic with the reff of your brethren, by the
event. :

With great refpet, I am,
Dear Sir, .
Your friend and bumble fervant,

FAMES TILTON.
Wilmington,

July 20, 1797.
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To James TirTon, M. D.

PRESIDENT of the MEDICAL SOCIETY
OF

DELAWARE, &c. &C,

DeaRr Sir,

T hope you wotll permit me to exprefs the gratifica

tion I feel, in recerving your approbatioj to the con=
tents of the following pages. The uniform liberality
and candor, with which you have ever treated the
Jubjet on which they are founded, demands noi only
an unfeigned ackiowled;ment, in gratitude, from
me; but merits a tiibute of refpeét from every
Jfriend to fcience.

That you may long continue our profeffional pan
sron, is the fincere wifh of

5 K b4 i
Youi much obliged friend,

and moft obedient, humble fervant,

THE AUTHOR.
Chriftiana,

Yauly a1, 1797. }
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OBSERVATIONS

Animal Eletricity.

OTHING has been fo great an obftacle to
the advancement of Medical Science, as
the partiality and obfequious regard which the
generality of Phyficians of all ages have paid
to great authorities. For whilft they difregard
the teftimony of their fenfes, and indolently
affent to things on the credit of others,
they remain paflive dupes to their own credu-
lity, and felplom examine whether they are
right or wrong. An error thus admitted, is
reluctantly corrected, and becomes the copious
fource from which numberlefs falfe opinions
flow.

There are perhaps but few that are not diffi-
dent in deviating from principles eftablifhed by
men of general crudition, whofe geniufes were
qualified to interrogate nature with {uccefs 1=
But an error once difcovered fhould be imme-
diately corrected, in oppofition to the 7pfe dixiz
of all the dogmatifts of {eventeen centuries.—
Man by nature poflefles a nzfius formativus, and

B
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is as prone to novelty and inveftigation, as the
carth is to revolve from ungovernable laws of
nature. Yet, there are few difcoveries in the:
healing art but what meet with tumultuous op-
pofition, from the congregated legions of pre-
judice, ignorance and ambition. Some nomi-
nal philofophers difbelieve every propofition
that does not accord with the infallible doc-
trines of their immaculate anceftors; and others
are fo extremely illiberal, 4s to difcard every
new principle in which they can have no claim
to intereft. A glaring example of the latier
we have, in the degrading denunciations of the
Englith philofophers, when the illuftrious Dr.
Franklin’s difcovery of the identity of Light-
ning and Eleétricity was firft delivered to the
world. A fecond, no lefs true, we have in
the difcovery of Dr. Perkins’ Metallic Opera-
tion, which will like the former arife trium-
phant amid{t the counter, but futile, vocifera-
tion of prejudice and ignordnce. Some reject
the latter, becaufe they were not the inventors.
Others queftion the teftimony of their fenfes,
becaufe they cannot explain the modus operands
thereof, by referring it to the good old doc-
trines of Van Helmont, Doleus, or Stahl.
Yet the happy day is perhaps not far diftant,
,when envy muft tall a facrifice to truth, and
behold this problem accounted for, on a native
law of the animal ceconomy.

That the bodies of animals poffeft a fluid
analogous to eleltricity, had long been fufpect-
ed by Phyfiologifts and other {peculative phi-
fofophers. ‘The matter long refted however on
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pure conjecture alone, and the apparent intri-
cacy of the fubject deprefled the hopes of the
boldeft experimenters. But accident not un-
frequently does more for the real advancement
of {cience, than boafted art and genius are able
to accomplith. It was accident that firft fug-
gefted to the celebrated Gallileo, the,conftruc-
tion of that optical inftrument denominated the
telefcope. It was accident that firft led the
immortal Newron to the original conception of
that principle of gravitation, by which he af-
terwards explained with fuch facility the
movements and exquifite balance of the mate-
rial univerfe. It was alfo accident—that firft
fuggelted to the ingenious and induftrious Ga/-
vani, the mode of experimenting with effe¢t on
the fublime and intricate fubject of Animal
Electricity. ¢« Whilft Profeflor Galvan: was
engaged in diffe¢ting a frog, in a room where
fome of his friends were amufing themfelves
with an ele@rical-machine, one of them drew
a fpark from the conductor, at the fame in-
ftant that the profeflor touched one of the
nerves of the animal. In an inftant the whole
body of the frog was thook by a violent con-
vulfion. The profeflor was aftonithed at the
phenomenon, and believed it owing to his hav-
ing wounded the nerve. To aflure himfelf
whether this was really the cafe or not, he
pricked it with the point of his knife; he then
touched the nerve with the inftrument as at firft,
and ordered a fpark to be taken from the ma-
chine ; on which the contra¢tions were renew-
ed. 'The experiment was repeated a third
B 2
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time, but the animal remained motionlefs.—
However, upon perceiving that he held his
{calpel by the handle, which was of ivory (a
bad conductor) he changerl it for a metallic
one, and re-excited the movements, which he
conftantly failed of doing whilft ufing an elec-
tric f{ubftance. = After having made a number
of experiments with the electrical machine, he
refolved to profecute the {ubje&t with atmof-
pherical eleétricity. With this view he raifed
a conducor upon the roof of his houfe, from
which he brought an iron wire into his room,
to this attached metal conduéors, conneéted
with the nerves of the animals deftined to be
the fubjects of his experiments, and to their
legs he tied wires which reached the floor.—
Confiderable movements were obferved in the
animals whether of cold or warm blood when-
ever it lightened. Thefe preceded thunder,
and correfponded with its intenfity, and even
took place when any {tormy cloud pafled over
the apparatus. With fimilar views he fufpend-
ed frogs on metal hooks fixed in the fpine of
the back, upon the iron railing of his garden;
{feveral times he remarked that thefe animals
contracted, and appeared to receive thocks.—
At firft he conceived the movements were ow-
ing to changes in the atmofphere, but a
more {crupulous examination undeceived him.
—Having placed a prepared frog upon an iron
plate in his room, and bappening with his dif-
fecting forceps to prefs it againit the plate, he
obferved the movements to take place, . This
experiment {uccecded with all metallic bodies,
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but more particularly well with' filver; non-
conduéting fubftances were not proper for it.
From this period our author began to fufpect
the animal pofiefled an elecricity of its own;
and ih this fufpicion he confirmed himfelf, by
a feries of experiments coincident in the refult.
And no fooner had Profeffor Galvans publithed
to the world his experiments on animal elecri-
city, than their fame difpread fwift as the in-
tangible fluid they regarded. Dr. Vall, an
Iralian phyfician, was the firft that co-operated
with the celebrated Galvani, in inveftigating
that animal fluid the exiftence of which had
been fo long fufpected, but {o lately realized
by actual experiment. After repeating the ex-
periments of his predeceffor, and inftituting a
feries of experiments fufficiently tedious and
lengthy, Dr. Valli conceives himfelf unequivo-
cally authorized to conclude, that the animal
fluid of Galvani, was entirely the fame with
the fubitle matter of electricity. This conclu-
fion he alledges to be the fpontaneous and ne-
ceflary refult of the following pefitions, which
‘he delivers as fubflantiated and confirmed by
actual experiment :

‘“ 1ft, Subftances which condué& el le&ricity,
are conductors likewife of the nervous fluid.””

‘¢ 2dly, Subftances which are not conduéors
ot eledtricity, do not conduct the nervaus
fluid.”

¢t 3dly, Non-conducting bodies, which a(qUi]C
by heat the property « of condudti ing cletricity,



(@b )

preferve it likewife for the nervous flu-
o | g

¢« 4thly, Cold, at a certain degree, renders water
a non-condu®or of eleCtricity, as well as of
the nervous fluid.”

¢« sthly, The velocity of the nervous fluid is as
far as we can calculate, the {fame with that
of cleétricity.”

¢« 6thly, The obftacles which the nerves under
certain circumftances oppofe to electricity,
they prefent likewife to the nervous fluid.”

¢« nthly, Attraction is a property of the electric
fluid, and this property has been difcovered
in the nervous fluid.”

Having enumerated and detailed the forego-
ing arguments, the Doctor, in an effufion of
triumph fubjoins, “ We here fee the greateft
analogy between thefe fluids; nay, I may cven
add, the characters of their identity.” As an
additional fupport to the fame opinion, Dr.
Valli adduces the peculiar and firiking phe-
nomena exhibited by the Torpedo, the Gymuno-
tus-cletricus, the Siurus, &c. which he fup-
pofes to proceced from a fluid in every refpect
the fame with that difcovered in frogs by the
profeflor of anatomy at Bokgna. In fucceflion
to Dr. Valli, Mr. Fowler entered the lift of
philofophers, in inveftigating the fublime but
intricate {ubje¢t of Animal Eletricity. And
to ufe his own words, ¢ After,”” fays he, ¢“a
great variety of experiments of which it would
be unneceflary here to*relate more than the
refult, I found, that I could not excite in an
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animal the appearances defcribed by Galvani,
with any {fubftances whatever, whether folid or
fluid, except the metals : and that the mutual
contact of two metals with each other, fo far
as I was able to determine, was in every cafe
neceflary to the effect.”” And after finifhing a
feries of experiments, a {eries {ufficiently nu-
merous and diverfified for the eftablifhment of
general principles, Mr. Fowler tavours us with
the following conclufions refpecting the nature
of the nervous fluid. When having ftated a
few analogies between the animal fluid of Ga/-
vani, and that of the Torpedo, &c. he then re-
verfes the comparifon and lays down feveral
points of what he terms effential difference, not
only between the two preceding fluids, butalfo
between the fluid of Galvani, and the matter of
electricity. “¢ This influence,” fays he, (re-
ferring to the nervous fluid of animals) differs
both from that of the Torpedo, &c. and from
electricity, in producing no fenfation (in man
at leaft) at all fimilar to that of an eleltrical
fhock. They however produce a difagreeable
fenfation, even in frogs, mce})endcnt of that
which muft neceffarily arife from irritation and
mufcular contraction.” But the moft impor-
tant and characteriftic difference which I have
yet difcovered between this new influence and
electricity, confifts in their effects upon the
contractile powers of animals. Ele¢ricity has
a tendency to deftroy that power upon which
contraction depends, whereas the metals have
in all my experiments had the directly oppofite
effet. ‘¢ Oxygene is, fo far as I know, the
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only ftimulus in nature, whofe effects are at all
analogous.* The difference here mentioned
by Mr. Fowler, is in my opinion merely owing
to the various degrees of the powers applied,
and not to any {pecific or elementary ditference
in the powers themfelves. The electrical fhock
is injurious and deleterious from excefs, but in
cales of diminithed mobility from paralyfis,
contufion, &c. it is not only a falutary but an
mvaluable ftimulis, and happily fitted to re-
ftore the contractile powers of the fyftem.—
From whence then arifes this effential difference
defcribed by Mr. Fowler? It may be anfwered,
that electricity is a falutary flimulis when ap-
plied in a proper degree, and injurious from
excefs alone.+ Which is far from proving it
to be naturally a noxious principle: for the
whole clafs of natural and healthy ftimuli, as,
oxygenous gas, heat, animal food, exercife,
{piritous liquors, &c. are not only injurious
from excefs, but will alfo impair the contrac-
tile powers of the {yftem. To illuftrate this
{ubject a little farther, I will prefent the reader

* The effeéls of oxygene on the fiftem is fo clearly
tlluftrated in Dr. Beddoes’ Effays on Pthifis Pul-
monalis, &c. that it s unneceflary to take notice of
it at prefent, further than to mention that be proves
1t 0 be the principle of irritability of  the mufcular
Jibre. ,
+ The ingenious Dr. Abildgaard bas deprived
Sfowls of all fenfation and motion, by paffing violent
Jhocks through their beads; and re-animated them,

by ge/z,f/e\/bo?,%f pafled through the beart and lungs.
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with two of Mr. Fowler’s experiments, in his
ewn words:

EXPERIMENT I,

‘“ T divided. (fays he) the fciatic nerve of
one leg, and tied the crural artery of the other
in a large frog. Scarcely any blood was loft
in doing either. 'Two days after this, I ftrang-
led it. During the firft twenty-four hours, the
leg in which the nerve had been divided, ap-
peared to contract with the moft vigour; after
this period, the difference between them became
more doubtful; but the contractions were at no
time {tronger in the leg whofe artery was tied,
than in that whofe nerve was divided.

EXPERIMENT 2.

¢ The fame operations were performed on
a large female frog full of {pawn. Four hours
afterwards fhe was covered by a male, who
had been treated in a fimilar manner. I men-
tion this circumftance, as it tends to prove, that
the pain occafioned by the operation, was pro-
bably not {o great as to produce much fallacy.

¢ On the day following, fthe had fpawned,
and on the fixth day from the operation {he
was ftrangled. When laid upon a plate of
zinc, and excited by means of a rod of filver,
the contractions were found extremely feeble in
the leg whofe artery had been tied, and ceafed
altogether in abeut twenty-four hours after hes

death,
G
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¢« In the leg whofe nerve had been divided,
they appeared as vigorous as they ufually are
in legs to which no injury had been previ-
oufly done, and continued excitable upwards
of two days after they had ceafed to be fo
in the other.”

To account for the difference in the refults
of thofe experiments, it is only neceffary to
confider the principles upon which the contrac-
tion of mufcles depends; 7. e. irritability and
nervous energy. ‘The firft is more particularly
the vis mufcularis, and fupplied by the blood;
the latter is the exciting caufe of mufcular mo-
tion, and fupplied by the nerves. Both prin-
ciples {uffer exhauftion, and' require continual
renovation. In Experiment 1ft, a difference
was perceptible only in the firft twenty-four
hours; but in Experiment 2d, the leg whofe
nerve had been divided, continued excitable
two days longer than that whofe artery had been
tied. In the firft cafe the leg whofe artery had
been tied, was but partially deprived of #s ir-
ritability, and confequently remained fufcep-
tible of its natural agent, though fupplied by
art.  But in the fecond cafe, during the ab-
ftention of fix days, its irritability was nearly
exhaufted, and its contractions could of necef-
fity be but very fecble, and ef fhort duration.
Motion in animate matter depends on twe
principles abftractedly diftinct, yet practically
connected. Firft, a certain fitnefs, or capacity
of being moved in the body to be put in mo=
tion; and, 2dly, the power of giving motion
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in the agent or moving body. The blood fur-
nifthes mufcles with irritability and nutrition,
which completes their capacity, or predifpofi-
tion to be put in motion, upon the action of
the vis nervea, whether the latter is applied thro’
‘the medium of the nerves themfelves, or by the
application of metals. Buttoentera little fur-
ther into the principles of mufcular motion,
we find three powers effentiaily combined in
conftituting the mobility of mufcles. TFirft,
Elafticity; fecondly, Irritability; and thirdly,
Nervous Energy.  The firft may be imputed
te attradtion, or its etfe, which is cohefion.
Cohefion is that wonderful property impreffed
on ‘matter, by which its elementary particles
when they approach each other to a certain de-
gree, termed by philofophers its {phere of at-
tra&ion, rufh into contact; and remain in that
ftate unlefs feparated by a force fuperior to that
of their attraction. Thus both folids and fluids
do to a certain degree refift the difunion of
their parts, and are capable of reftoring their
fibrils to their natural ftate, when ftretched or
over-diftended by a force {uperior, to that of co-
hefion. This elafticity refides in all the {olids,
but in different degrees; and being independent
of the frate of the nerves, is termed the elafti-
city of the dead fibre. The term, dead fibre,
is made ufe of to diftinguifh certain properties
arifing from mere cohefion or mechani{m, from
thofe that depend on the vital principle.

The vis infita or irritability, is that principle
by which the mufcular fibres when irritated of«
cillate, contra& towards the middle, becoming'
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by this means thorter and thicker, and alternate-
]y withdraw themf{elves from the middle with

a degree of velocity that eludes calculation.—
l\ ufcles when dead or extracted from the bo-
dies of living animals, retain this power a much
fhorter time than that of the dead force. * The
principle of nervous energy exifts in {uch vari-
ous degrees in different parts of the mufcular
{yftem, that it would extend this paper to the
ﬁzc of a folio Volume, to {pecify the pqmwlar
degrees thereof, in the diverfified motions of
the Animal (Economy. I fhall therefore only
take a Culfoxy view of its oﬁlas in Vo]unt"xry
and vnohmtary motion. In the former, this
energetlc principle is the immediate and excit-
ing caufe of mufcular motion. When an im-
preﬁlon is made on the fentient extiemities of
the nerves, 1t is immediately communicated to
the brain, which reacting, produces thought,
and a confequent determination of the will ;
and when any partis determined by the will to
be put in motion, the nerves in confequence of
a voluntary impreflion on the fenforium, exe-
cute this function by furcharging the mufcles
of the part with electricity. They, as natural
electrics, can only retain a certain degree of
ele¢tricity; and when more is forced into them
by volition, itis of neceflity difcharged at their
extremities in the mufcles. ‘Thus the various

* Dr. Valli informs us, that immerfion in wa-
ter uniformly deftroys the c’x(zzd[u/zty of mufcles with-
an four bours ; whereas in an ordinary way, they
setain it Zwerzly—/our bours.
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paflions of the mind often afford us melancholy
{pecimens of a phyfical neceflity being con-
nected with our moral faculty, in producing
convulfions, palpitations of the heart, afphyx-
ia, and not unfrequently death itfelf.
Involuntary motion is alfo dependant on the
nervous energy, 'as the a&tion of the heart,
lungs, &c. and if a nerve is divided, the de-
pendant part {uffers emaciation; and the a&ion
of the arterial fyftem is diminifhed, even by a
compreflion of the brain. Mufcles of involun-
tary motion, have fewer nerves than thofe fub-
{ervient to velition, their original formation is
different, and the coating and exciter, fays Dr.
Valli, does notproduce the leaft motion in them.
Hence their different movements may very rati-
onally be imputed to their different degrees of
clectricity.  Voluntary mufcles require a large
number of nerves, and a ftrong charge of elett-
ticity to act in obedience to the will; while the
latter require but few nerves, and a {mall de-
gree of this principle, to enable them to per-
form their more paffive functions. The ations
of the latter are however, morg uniform, and
: confequently their clectricity exifts but in'one
degree; while that of the former is pofitive
and negative, and undergoing changes com-
menfurate with their actions. There are alfo
mixed motions in the human {yftem, the caufes
of which are much more myfterious. On one
hand there are examples of mufcles, which, for
the moft part are obedient to the will; yet in
certain cafes refufe to obey its commands.—
There are alfo inftances of mufcular functions,
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which though naturally in fubordination to the
will, being performed without a confcioufnefs
of the mind.  We often move our limbs when
afleep. And we have accounts of fomnambu-
lifts, that not only walk, but dance and per-
form feats of agility in their fleep, which they
were incapable of doing when awake. Per-
haps thofe phenomena muft be imputed to the
re-action of the fenforium, which is excited
by the imagination waking up and exhibiting
before it, the image of an aétive and cuftomary
ftimulus,  There alfo are a few of the func-
tions of our bodies, over which the will of it-
felf has no controul, may notwithftanding be
excited and brought into action when the ima- |
gination apd paflions of the niind, act in con-
cert with the will; aflifted by the plaftic power
of cuftom, An aftonithing fpecimen thereof
we have in Colonel Townfend, who poflefled,
like the fnail and tadpole, a power of fufpend-
ing the action of the heart and arteries at plea-
fure. But in what manner the will obtains
this power, when affifted by paffion and cul-
tom, I refer to the metaphyfician to determine.
For T conceive that when a problem is traced
‘to its conneclion between the mind and body,
it has arrived to the wltzmatum or ne plus ultra
of phyfiological inveftigation. There however
is referved for the phyfiologift, a tafk equally
difficult, in accounting for the {pontaneous mo-
tions of the animal {yflem; as that of the heart
from the operation of foreign fiimuli, inde-
pendent of its native ftimulus the blood, ali-
ment, air, &c. ftimulate the fomach and prime
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viee, urine the bladder, light the iris, &ec.
For the performance of {pontancous motion,
the application of foreign ftimuli are generally
requifite ; though tranfitory {pontaneous mo-
tions arife alfo from an irregular tran{miffion
of the eleétroid fluid. Whenever the nerves feel
a ftimulus, the ele€trical fluid is excited, and
its effe€ts are manifefted in<the produé‘cion of
otion; and when the ftimulus 1s withdrawn
or ceafes to a&, another effe& is produced,
which is relaxation. The latter, though ge-
nerally an indireét effe&t, (or perhaps more
ftri¢tly a negative condition) may notwith-
ftanding be directly produced by the action of
certain powers denominated fedatives; among
which the #icorzana is probably the moft une-
quivocal. In a cafe of incarcerated hernia, in
which all manual attempts towards reduction
were  ineffectual, my worthy preceptor, Dr.
Currie, of Philadelphia, concluded, that the
operation alone could prevent immediate death.
He dire&ed an ounce of the nicotiana to be giv-
en in decoction per injeflione; but the nurfe
inattentively gave a quarter of a pound. And
a fhort time after when we returned to perform
the operation, we found our patient to alb
appearances expiring. The Doctor, whofe
heart was never a ftranger to fympathy, was
not a little diftrefled to find his patient appa-
rently dying from the negligence of his nurfe.
The event was however fortuitdus. . On exa-
mining the hernia, the diftention and ftricture
were completely removed, and the protruded
inteftine was eafily reduced without the pain
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of a hazardous operation. The patient was
perfectly reftored by’the aid of proper cordials.

A fecond example of the fedative power of
tobacco I experienced myfelf. ' Having, from
the free ufe of diluting liquids and inattention,
brought on a mechanical ifchuria, I tried opi-
um, fomentations, &c. but to no effet.—
When in extreme pain, 1 had recourfe to a fe-
gar for amufement, by which an unexpected
naufea was excited, fucceeded by a relaxation
of the fphincter vefice, and an involuntary ef-
flux of urine. Fear, which is alfo a fedative
power, will not only produce {pontaneous con-
vulfions or palpitations of the heart, but even
death, or eventual relaxation. This vifcus is
the moft fufceptible of {pontaneous motion,
and will continue to a¢t for fome time after it
is taken out of the body.

I have frequently taken out the hearts of
frogs, turtles, &c. and obferved attentively
“their aCtions, They will contract and dilate,
Jfua fponte, for fome time, and then ceafe; when
they may be again excited to contrac, by la-
cerating them with a wooden or other pointed
inftrument. But when they become no longer
excitable by thefe means, they may be re-
excited to contra&, by the irritation of a me-
tallic inftrument. I once obferved a fimilar

henomenon in an amputated leg; one of the
crural mufcles contracted upon being irritated
with the point of a fcalpel. The experiment
was then tried with a pointed wooden inftru-
ment, but to no effe&. Yet on irritating it a
fecond time with the fcalpel, it contradled



e e )
once or twice, Hence the application of me-
tals, is one of ithe beft and moft delicate tefts
for afcertaining the leaft pofible 'degrees: of
mufcular irritability.  After having become
wiholly infenfible to the impreflions of all cther
ftimuli, they may be re-excited, .on the appli-
cation of their native ftimulus.

Mr. Fermin, Dr. Prieftly, Six.Charles Lineeus,
and others, obferve that metals are the beft con-
ductors of Animal Eleéricity, and that {fome
metals are better conductors than others. Wa-
ter and wood are .conductors ‘of both animal
and natural ele&ricities. Thofe facts if con-
fidered impartially, certainly afford us the moft
unequivocal tefts of the analogy of Natural and
-Animal Elecricity. -But Mr. Fowler oblerves
that. the relation of Natural and Animal Elect=
ricity is the moft.equivocal in man. Tt how-
ever would be irrational and unphilofophical ‘to
{uppofe, that nature had furnithed fuch a vari-
ety of animals, and even fubjects of the in-
fect tribe, (for example the glow-worm) with
this ‘truly dignified property, and withheld it
from the nobleft and moft perfet animal in the
creation. Yet it muft be admitted that the
‘Gymmnotus, &c. poffefs this property in a ftronger
‘degree than man.'*  But this does not imply a

*  Hbminal EleStricity may, norwithflanding its
-extra modification, be rendered obvious to the fenfes,
by a-very fimple experiment.  If a prece of =inc.is
placed on the tongue [o that one end projecls out of
the mouth, and one end of a filver probe be placed
in the internal canthus. of  the eye—when the infe-
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. gonvetfe @ the foregoing docrine of gradual
relationthip.  For though nature is unitorm in
her general law of concatenation, throughout
animation, yet we find her as various in her
organic modifications, as fheis in her nominal
products. Therefore we cannot affign any caufe
(connected with her laws of creation) why the
electricity of the human fyftem fhould not be
more particularly modified, than that of the
Gymnotus, &c. = Wood and water are conduct-
ors of the latter, but not of the former; at
leaft it is not yet afcertained.  And though we
cannot with precifion, fay why nominal ele¢t-
ricity fhould be {fufceptible of metals only,
yet the fact is inconteftible, and fanctioned by
the experiments of thofe gentlemen aforemen-
tioned, whof¢ veracity is unqueftionable. It
is alfo futher fubftantiated, by the difcovery of
Dr. Perking’ Metallic Infiruments for removing
pains, and topical affections. . The Dr. obfer-
ved to me, thathe had made trial of all the va-
rious metals, but none are as effe¢tual as thofe
of which his tractors are compofed. This dif-
covery is as important in the healing art, as it
is novel in the {cience of Phyfiology, and all
that remains to illuftrate the efficacy thereof, is
a rational and philofophical. demonftration of
the principle itfelf, and an explanation of the
modus operands, on the eftablithed laws of the
Animal (EZconomy. This however, is confider-
ed problematical by fome, and by others it is

rior point of the probe is brought inta conrall witk
the zinc, an-evident flafb 1s produced.
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pofitively difcarded.  Yet to ceafe from inqui-

ry, becaufe we are fometiraes miftaken, 15 no

oreater proof of wifdom, than to defift from

Walkin‘g becaufe we fometimes ftumble. And

if weonly take an impartial view of the ope-:

rations of nature herfelf, and attend diligently

to the analytical inveftigations of the afore-

mentioned cxperimentaliﬁ's on this fublime fub-

je&, I think the fceptic himfelf muft admit;

that the principle of nervous energy Is a modi-

fication of eleétricity. As {enfationis dependant

upon this energy, a pleafurable {enfation, on

what may be termed a natural or healthy

degree thereof ; then certainly pain or fuper-

fenfation, can only depend on an accumulation

of the cle¢troid fhuid, or extra degree of energy

in the part affected.  On this principle the pro-
blem admits of eafy {olution ; namely, that
the metals being fufceptible of this fluid, con-

duct the extra degree of energy to parts where
it is diminithed, or out of the {yftem altogether,

reftoring the native law of electric equilibrium.

The particular affections in which this opera-

tion is the moft effectual, are chronic rheuma-

tifms, as lumbago, fciatica, &c. odontalgia,
otalgia, cephalalgia, phlegmons, cynanchies, .
opthalmias, pleuritic pains, {pafmedic cholics,

burns and fcalds, paronychiz, contuflons, ato-

nic gout, fpontaneous hemorrhages, herpes,

eryfipelas, &c. with many other. topical affect-

ions, which might be enumerated it neceflary.*

* Dy. Elijah. Perkins, of Philadelpbia, inform-
¢d me that in bilious cafes, fuch as choleras, &ec. i

n
~
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The infiruments thould be carried to fome dift-
ance from the part affected, along the courfe
of the larger nerves ; and in obitinate or fixed
pains of long f’candmg, the fritien fhould be
continued until a {light inflammation is &eited ;

but in eryfipelas, and other fuperficial mﬂam—
mations, the friction thould bevery light on the
mﬂamed part, and principally Lonﬁncd to the
edges of the tumor. In removing pains from
the head, the hair fhould be perfutly free from
pomatum or other adipofe fubftances; and all
parts on whiech the operation is performed
thould be free from fweat, oils, &c. In pleu-
rifies, cholics, &c. a diaphorefis not unfre-
quently fucceeds the operation, and fometimes

which the ufual remedies bad failed, be bas effeéi-
ually removed the a’ﬁrdcr at the flomach, aend re-
Jirained the rvomz/zzﬂg m at leaft three cafes out oj
four, by operating with the traflors on the région
of the /fomafb and liver.  He further in /orf”cd me,
that be bas cured periodical fevers by operating on
the /pme during the cxacerbation.

It 15 10 me not zmproécz!z/e, but r/e&’rzczty w the
proximate caufe of fever ; the opinions on that fub-
Je€t dare many and confu /éd and it 15 perbaps refer-
ved Sor fome fortunate phyfiologift io decide the con-
troverfy, by brmgmg this conjeture 1o the teft of
experiment.

Eleélricity is already proved by philofophbers, te
be concerned in almoft all natural phenomena, and
on examining further 1t may paﬂzély be fuurd to be,
the primum mobile of nature, éotb animate and
ananimale.
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faintinefs is produced, by the fudden-abftradi-
on of nervous energy. In a cafe of cephalalgia,
if the paln is confined to the fore part of the
head, it is immaterial whether the hair is po-
matumed or not- A few dd}o fince, I awoke
with a moft rending head-ache, unaccompani-
ed with fever, } delayed the operation fome
hours, on account of my hair being pomatum’d,
but the pain became fo infupportable (and all
the ufual applications failing) that I refolved
to make trial of the traltors, as the pain was
for the moft part in my forehead. After the
operation had been continued a few minutes on
my fomhcad and the back of my neck, I was
pcrfe&ly relieved from pain; and have remain-
ed f{o ever fince.

It is. argued by fome, (who are oppofed to
the Metallic Operation) that the eflicacy of the
traCtors depend merely on a counter irritation
produced b) frition. . I would afk thofe dog-
matifts how mefa}LC friion cures burns, or
topical inflammations? Does not the Jeaft im-
preflion on an inflamed part produce pain; and
‘would not fri¢tion augment the evil? = Phleg-
mons, and fome other topical inflammations;
may often be removed, by exciting a counter
irritation with blifters, &c. which reftore the
equilibrium of the nervous fluid. But blifters
feldom anfwer any valuable purpofe in local
inflammations, accompanied with exceflive
action of the arterial fyﬁcm, until.the fever is
previoufly diminifhed Neither will the Me-
taluc Procefs hcacd {fo well in the acute, as

the chronic rheumatifm, while the febrile



-action remains inordinate.®* This thews a’ cor-
refpondence in effeét, but the modes of opera-
tion are diametrically oppohtc The formerx
is by an indire, organic procefs s the lattex
by a dire¢t and fpeafic operation. And all
pretenfions towards identity, arc precluded
by the diverfity in their effeéls, on burns and
phlegmons, as beforementioned. ' Phlegmons,
and other topical affections, are owing to an
internal or external irritation on the nerves of
a particular part; by means of which, the
veflels of the part are alfo brought into action,
and not unfrequently the whole vafcular fyftem
alts in concert, from a fympathetic harmony
primzvally eftablithed.

Spontancons Hemorrbages, are thofe which
depend on a local C\Cefa of tone or ele&uuty,

* The pa‘;'z‘[a Z/cafy of the metallic 0;57711/0;1 in'
Sfebrile difeafes, may be rationally impured to the Ii-
muted mode of operating.  For as fever is a uni-
verfal diforder, the modus medendi, muft be ge-
neral alfo.

When local remedies are ufed in fevers, a gener al
effeét is w;z*wn/ﬂmz' by {Simg*zng the [fyflem into
Sfympathetic aion,” Thus bliflers will frequently
procure a crifis in contirued fevers, when the ufi-
al internal remedies /mw‘faz/cd And as there is
often a fpaflic cantraclian of the capillary veffels in
continued fovers, the metallic operation would pro-
bably procure a falurary diapborefis, if extended
over the fuiface, or even applied along the [pine

and thorax,
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denominated (by the illuftrious Cu/ler) a he-
morrhagic effort. . :

Herpes, are the product of; a morbid or ex-
ceflive excitement in the vefiels of the cutis;
the encruftation is formed by exceflive a&ion.
The metals remove this inordinate action, by
abftracting the extra degree of ele@ricity. Cor-
rofive lotions deftroy the morbid action by cor-
rofion, and induce or reftore the condition for
healthy action. -

Burns. The ftimulus. of heat produces
inflammation, by exciting and accumulating
the ele&troid fluid. ¢

Epilepfy is owing to an irregular diftribution
of the nervous fluid, and an accumulation there-
of in the mufcles affected with {pafm. That
this is the fa&, is obvious from the preterna-
tural ftrength of epileptics. Tt @

Pdin, is merely an accumulation of ele@ri-
city, [in a particular part; and the {ubfequent
flate of eafe is obtained by abftradting the extra
degree of fenfibility. Hence the frequent
faintings in parturition, cholics, &c. are to
be imputed to a diminution of nervous energy.

In chronic pains connected with idiofyncrafy
or dependant on habit, {o that the orgaim of
the part is injured, or a mal-conformation in-
duced by nature or accident, the Metallic Pro-
cefs cannot be expected to fucceed.

When fuppuration has taken place, the trae-
tors muft be confidered as mere palliatives, —
This operation fhould never be performed on
the back, during the exiftence of the catamenis,
Befides thefe cafes in which the tra®ors haye
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already been found fuccefsful, future ex puxmu
will pxobably develope many others, in which
the Metallic Operation will prove equqlly efii-
cacious. - This operation will alfo, in all
p’rob"tbi‘ity,' {fucceed better 1n~ fome perfons
than in others. TFor example:

Many people are remarkable for' an extreme
luftre in their eyes, fome are {o much eleclrifi-
ed naturally asto thew evident figns of it when
a fenfible ele¢trometer has been applied to them,
and others have manifefted an extreme fenfibi-
lity of even the fmalleft degree of electricity,
infomuch that they would bP affected by a flath
of lightning, though fo remote that the thun-
der could not be heard. All this evinces that

lectricity fo far from being noxious, bears a
very active and {alutary part in the ‘Animal
(]i.conomy, which will probably lead to more
xmportant réfearches on this interefting fubject,
and ‘incite future'‘travellers to explore the re-
‘maining ferra incognita,

Bl Nodys
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